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INTRODUCTION 


In making eny canvass of secondary metals great care must be exercised 
to avoid duplication or exaggeretion of net consumption. One of the major 
difficulties is to trace the metal accurstely as it passes through the many 
cycles 9f manufacture. Greater or less duplicition probably occurs in any 
canvass. 


The manufacturer of tin plate, for instance, purchases primary pig tine 
clusively as a raw material. Most of it goes into the coating on the steel 
sheet, but a cubstantial part energes in the form of byproducts such as 
scruffs and drosses. These are sold to other plants, where they are used iz 
the manufacture of alloys and chenicsls. Alloys and chemicels, however, are 
not necessarily articles for final consumption. The alloy may be sold in 
ingot form to a becring manufacturer, who, in turn mey produce some SCcIrp, 
which he may sell to still another vlant that may male still other pro~ 
ducts. There is a considerable return of tin in the form of waste products 
from chemicals sold to the silk industry. Even tin plate does not represext 
an ultimate use of tin because the tin-can maker produces lerge amounts of 
clippings, which are sold to detinning plants, where the tin is recovered < 
used again for some other purpose, Thus the degree of duplication in con- 
sumption statistics depends on the point in tho industriel cycle where con 
eunption is measured. 


In studies of this ind it is difficult to classify metal as primary ¢ 
secondary. Obviously all tin in use was originally primary... The problem, 
then, is to determine when it becomes secondart+ metal. Examination of the 
literature indicates that tin derived from old scrap, such as old ‘solder fr 
worn-out automobile radiators, old type metal, etc., is universally regerde 
as secondary metal, There is no general agreement, however, as to the stat 
of tin reclaimed from new scrap, that is, the byproducts of primary-tin 
manufacturing operations. Frequently a distinction is made on the basis o! 
whether the new scrap is treated in the same plant in which it is made or 
whether it is sold elsewhere for treatment. In the first instance the re~ 
covered tin still may be. considered as primary metal and the treatment cf 
the scrap as merely a step in the process of manufacture. In the second i: 
stance, where the scrap. has undergone change of. ownership or title, the re 
covered tin may te’ regarded as secondary metal. Since there is. no- well- 
recognized point.at which. primary metal becomes. secondary metal, any defin 
tion established is of necessity arbitrary; but.if we. are to. measure consu 
=0R of primary and. oe metal some definition is Sep eneenae 


In the. present study an attempt he. ween: made to-measure consunption 
terms of finished products mado by the initial tin fabricators, that is, 
concerns that purchase raw materials, such as virgin and secondary pig tin 
or tin scrap, and convert them into tin plate, alloys, and chemicals. Cox 
panies that.purchase alloys, chemicals, or tin plate for further manufactu 
are not included. The total tin consumption reported herein, therefore, i 
cludes duplication to the extent that initial fabricators purchase and re- 
work the waste products of the second and third cycle of fabrication. Thi 
duplication cannot be expressed in tons as the initial fabricators are uns 
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)ggregate their purchases of industrial (new) scrap and old scrap (junk). 
wqlestiumalre submitted to consumers contained no definition sf secondary 
wrttal; Dut, ering to the accounting procedure used, the secyndary tin re~ 
r mel represents purchased material or tin derived from scrap that has under 
poll dange ef title. This definition is nyt entirely satisfactory for the 
vy 2900 that some primary metal enters the initial cycle of fabrication and 
erseg therefrom as secondary metal in finished peewee This is due to 
tereompany transactians in primary scrap. : 


. hut 950 concerns, including tin~plate nills, secondary-metal refiners, 
ev Hinalng plants, and other consumers of pig and scrap tin assisted in this 
.ury, The Bureau of Mines ackniwledges their cordial cooperation with 

woptecdatlon. 


GENERAL stsnanies 


.. lnproducts containing 70,962 long tons of tin were produced in the 

_ oiled States in 1935 according to reports received by the Bureau of Mines 
nx: 947 oncerns that used pig or screp tin in thet year. Of the total 

= tity used, 55,779 tons were primary or virgin tin and 15,183 tons were 

" ecriary tin as defined in the introduction to this report. A resume of 

vt ‘otal tin input and output of the tin-consuming industry follows? | 


| Long tons 
lig-dihand. January’ 15. 19395 éss<s-ds.cciew eteeeetcaies seeee 16,579 
Aid net purchases Guring year..cecsscccccerecees ee re eee 71,188 
AValla0LO? TOY WSO: 4540s e es Sones ee ueu Meroe giral Be piane a ee euesaeee 87,767 
less tin on hand December 31, 1935.......0+. Seeeatoreseew. Luin 


Total tin processed Guring year.scccccccecsceccccscseveses 753118 
Deduct intercompany transactions in scrap (tin content) _1,805 

Total tin consumed in manufacturing .....cccccvccesccreves 71,31 
Deduct plant: JOGSO68: sauiveueene teseueeaesseueseewswma “ 451 


Tin content of manufactured products... seceeessesseese 70,962 
Primary tin Ueesereereeeeererererees envvecceve ee 55,779 
Secondary bin - cuter aca esate eadake «eee eenraas » 15,183 


J Total input of primary pig tin into cnaaetes in 1935, as de- 


retmined by purchases plus reductions in consumers ‘stocks, amounted 
*2 57,503 tons, The differénce between this figure and the 55,779 
“ng shown here ig due principally to sales of scrap by initial 
fabricators of primary tin and to a minor extent to losses of tin 
in process of manufacture. 


I.C. 6930 
Purchases | 


The tin-consuming iné@ustry aunehngee its tin Pequinenenve in 1935 in 
the followins ferns: 


Tene tons 

Primeny 01 e- 01 Vs wie-koewee.ceoeew. cS eteewes oa ween ss «© 55,433 
SOCOnCATY DLS Vil cw tade awe wiedaesacasar ee re ee 2,217 
Seren: (tin. Content) <.5066 wesaweeesiend oeny eases Sader 42550 
71,183 


The purchase of 55,433 tons of primary pig tin as revorted to the Bure 
of Mines by 795 consumers is equivalent to nearly oy percent of deliveries 
of primary tin in the United States as revorted by Commodity Exchange, Inc. 
The difference may be due to errors in reports submitted to the Bureau of 
Mines, incomlete coverarve by the Bureau of wines canvass, or to accumula- 
tions of stocks by nonconsumers, Of these concerns 193 purchased more the 
15 long tons (arproximately one minimum carload). Of’ the balance, 102 cox: 
cerns purchased between 5 and 15 tons; end the rest, about 63 ponent of th 
entire number, purchased less then 5 tons in the year. 


Purchases of tin in the form of scrap include about 3,200 tons (mostly 
in tin~plate clivpings) that ware consumed at detinnins plants. 


Stocks 


Tin on hand at consumers! plants at the beginning and end of the year 
was in the following forms (in lons tons): | 


2 January 1 December 31 
Primary pie tit c0wiewtsacesamseeaces: “99749 7,679 
Secondary pie Vind. ahicascanidcswntas 455 291 
CLD 2 BCLS we: eed ote6 brane bisa wre Geren 2,351 2,2ol 
Tin in process of menufacture........ _4,024 4 398 
Dota sé vshoess saaisiawosmedsiatcas: - 1055 (9 14, 649 


The sharp decline in stocks of primary pig tin reflects the shortace | 
virgin supplies during 1935. Total stocks, including tin in process of ma 
facture, were equivelent to only a e=month sunvly at the end of the year. 
Visible stocks of virgin tin on hend in the United States at the end of 19 
as reported by Commodity Exchange, Inc., would have provided less than ah 
month additional supply. Over half of the tin in process of manufacture 7 
in the melting pots at the tin-plate mills. 


Zin content of scrap 
In the manufacture of tin products a substantial pert of the tin that 
enters the manufacturing process emerges in the form of byproducts, such a 
drosses and clippings. At some plants there materials are merely re~-treat 


or refined and returned to the system. This has been considered herein as 
step in the process of menufacture, and the tin so recovered has not been 
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counted twice in the consumption tabulation. Some byproducts, however, are 
gold to other consumers, who report them as purchases of scran; and since the 

seller likewise has accounted for this tin it is necessary to deduct these 
intercompany transactions to avoid duplication. In 1935 the total amount of 
tin involved in sales of scrap was reported at 1,805 tons by concerns that ac= 
counted for about 7O percent of the total tin processed. The remaining con- 
cerns either failed to report this item or had no sales. 


In addition to the scrap shipped from plants a considerable quantity was 
treated in the home plant. The quantity of tin recovered from the treatment 
cf home scrap, as reported by concerns that represent by far the greater part 
cf the total tin vrocessed during 1935, was approx mavery 5, sicieh eens Many 
vlants do not re-treat their own nGreps: 


The total yield of scrap in processing 73, 1g. tons of begin and secon= 
sary tin in 1935 contained, roughly, 7,000 tons of tin, of which 5,000 tons 
vere re~treated in the home plant and 2,000 tons were scld.’ The scrap yleld 
fron plants beyond the first stage of mpmnfeceure: such as ene FRELOTSCE 
and silt mills, is not included in these figures. - = 


Plant losses 


Under this heading is included only the tin actually lost beyond re- 
ccvery) in the various processes connected with the initial fabrication of pig 
eid scrap tin. Losses in plants that operate on pig. tin exclusively apparent 
1y are very small. In the manufacture of tin plate, for instance, the actual 
wlatilization and mechanical loss amounted to 0.12 percent of the total tin ~ 
trocessed. Many plants reported losses as negligible, and others had no re- 
cord of this item. Data obtained on tin losses from plants that use scrap 
rere not satisfactory. The total reported by all plants exclusive of the 
‘ixplate mills was 314 tons, equivalent to less than 0.8 percent of the 
=etal processed. It is believed that this is a considerable understatement 


-f actual losses. 
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CONSUMPTION OF TIN BY USES 


The following table shows the consymotion of primary and secondary tin 
by uses in 1935: 


Use of tin in 1935 


Uses | Tin content of finished product in long tors 
Sessa che es Pee one ae 7 Primary : secondery 

Din DLay Cs.6 ws wa eueues Pre ee 27,290 27,290 =a 

POLNCO LACE «were wencewe 6 aia. a Woes ieCle: . | 208 204 
Be 1c Paciwan.aacawals cveacuend 16,646 | 9,736 6,910 
PavUlt teecaseusecoke kas eee eee ke Ly | 3,665 © 1,479 
PrONICs scae en aeuieewauaeeea cess » 765. | 2,608 2,157 
Collansible tubessccsceccccecs: 3 54S 3,548 --- 

Chemicals (other than tin oxide) + 3,205 620. — 25579 
TUBES s od 6 sate 6G eeea sas waar e. " 2,C82 ~ 2,080 | 2 
FOl liecineneenaneescceneeweteunes 1,629 1,602 27 
Tin CX Cs 4 it ititeesceuneneces 1,249 1,074 175 
Type MClalsaw sia venessueeescan 1,003 | 163 SLO 
Pipe and CUDL NS syd Seeiivetaew eee. _? » 953 950 3 
Gal Veni Zines ésacessavwwees OC ae. |i: 620 . | 620. -—— 

‘Miscellaneous alloys...esesecees | “Sl - | 422 59 
Witte MOUGls.c60siebeeunt-wuen ee 39 347 BO 
Bar MLA girgiaceh Bein eid ce) Wiehe seal ecere eas 39) 3 | Eg eT 


Miscellaneous. +essesssceseseeee 


Totalesscsceesseececreceee 70,962 . | | Pervee, | , 15,183 
Tin plate end ternenlate 


The tin-plate and terneplate industry is by far the largest consumer o: 
tin in the United States. In 1935 it accounted for about 50 percent of the 
total purchases of primary tin and 49 percent of the primary tin contained : 
finished products. All of the tin required for the manufacture of tin plat 
and 16 percent of that required to produce terneplate was purchased as pri- 
mary metal; &S4 percent of the tin used in ternoplate was acquired in the 
form of secondary tin alloy. Further details as to the use of tin in this 
industry are presented in the appendix, Consumption of Tin in the Tin-Plate 
and Terneplate Industry. 


Solder 


Solder, the second largest use of tin, accounted for 17 percent cf the 
total primary and 46 percent of the total secondary tin consumption in 1935 
Of the total tin used for this purpose 58 percent was primary, and 2 perce 
was secondary. A larze part of the letter was reclaimed from old automobi? 
radiators, Solder produced in 1935 varied considerably in composition. T] 
tin content renged from 24 porcent to 69 percent, the average being about ° 
percent. 
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Babbitt 


Seven percent of the primary and 10 percent of the secondary tin was used 
in babbitt in 1935. The tin content of the alloy reported under this item in 
153) ranged from 1 to 93 percent and averaged about 37 percent. 


Bronze 


Bronze accounted for 7 percent of the total tin used in 1935 ~ 5 pers 
cent of the primary tin and 14 percent of the secondary tin. The tin content 
ci tronze is very low, having averaged only 3 percent in 1935, 


Collapsible tubes | 


Collapsible tubes ranked as the fourth largest use ef primary tin in 
-535, accounting for 5 percent of the total. Virgin tin is used exclusively 
in this industry, and the 3,548 tons reported for 1935 cempares favorably with 
the 3,826 tons used in 1930. 


Chemicals 


The tin chlorides are the principal items in this greup, which includes 
«1 chemicals except tin oxide. These chemicals are used largely in tho silk 
=: cee and are made chiefly from tin-plate scrap. A consid.:ratle part of 
“@ tin in chemicals used by the silk industry is returned to the secondary 
"stiners in waste product se | 


Tin oxide 


tin oxide is used primarily as a constituent in the enamels applied to 
Seeks ware, conking utensils, refrigerators, etc, It 1s made chiefly from 
~ ary pig tin, 


Tinning 


__ ‘irtually all tinning is done with virgin tin, The following is a par- 
“+2 breakdown of the tin used for this purpose in 1935. 


Articles tinned = | Long tons 
Mag aaa se, arin lattes at eur ota Sica! se Gea Ramee arias Gi eae no aE 594 
Fcod=preparation equipment secsesvicsorcsvccccesessecce 594 
tubes, sheets, ANG. GHELI Beis o6:80-46 wi wiae ees 840 0 wwe we 6% 220 
Undi stributed and OUMOT eee ees eesceesereceeceseueens __ 674 
7 2,082 
Foll 


sant foil ig also made largely from primary tin, although some secondary 
aan was used in this industry in 1935. The use of tin foil has been af~ 
<0°8 e adversely by substitution of aluminum foil and cellophane. 


Oe 
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Tyne metal 


Type metal flows back and forth from manufacturer to printing plante ix 
a virtually clnsed circuit. Only enough new metal is added each yoar to 
bring the reworked metal up to proper comp sition and to provide for new 
consumers. 4A large part of the secondary tin used in tyne metal in 1935 th 
was derived from old type returned to the aera for BOAT nEes 


Pipe and tubing 


Since the 18th Amendment wes repealed more tin has been used in the ma 
facture of pipe and tubing. Tin pipe is used extensively in the brewing an 
dispensing of beer. A tin-lined pipe has been develnped as a cheeper subs*. 
tute for pure tin pipe, but in naee only 13 tons of tin were used for this 


purpo se. 


Galvanizing 


Addition 1f tin to the zine bath used in galvanizing is said to impm’ 
greatly the spangle effect on the finished products. Apparently this use ¢ 
tin has increased considorably, 620 tons were reported used for this pur 
pose in 1935 compared with 107 tons in 1930 and 133 tons in 1928, 


Miscellaneous alloys 


This group, which includes all allays except solder, babbitt, bronze, 
end white metal, comprises largely a variety of special products, such as 
organmpipe metal, fusible plugs, cable coverings, miscellaneous aluminun 
alloys, dental alloys, etc. : 


| White metal 


Of the 397 tons of tin used to make whito metals in 1935, 239 tens 
(211 primary and 23 secondary) were used in Britannia metal, The rest wac 
used in pewter and varivus novelty metals. | 


> 


Bar ti n 


Three hundred and ninety-five tons of primary and dauaarats pig tin 


| 


a Ow ee OR Oa ce 88 
o 6 8 8 © 


listed abcve. It also contains a emall amount of tin for which the eon~ 
sunerg failed ta specify the use, The principal prsducts included under 
this heading are tin pewler, tin sand, tin packing, and molds usod in the 
rubber industry. . , 
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CONSUMPTION OF TIN IN THE TIN-PLATE AND TERNEPLATE INDUSTRY 
IN 1935 5/ 


| The following summary of tin consumption by the 18 concerns that pro~ 
duced tin plate and terneplate in 1935 is reloased in advance of a final ro~ 
prt mw being prepared by the Bureau of Mines for the entire tin-consuming 
industry « 


SUMMARY 
Long tons 
cobal tin on hand Jamary 1, 1935...ccecsecccsces ee S celeree » 8,405 
aid net purchases during yeareesceccecscecccceccecccccvces jeviede.. 28s 715 


_ dvailable TOL VSS yeas aah ice hardier ws 6g ears eae 055 weasels ws oe ee wees 37,183 
Less tin on hand December 31, Che eT eR eR ee Tee ee ee ee _6, 722 


Intal tin processed during yearesccececsscccccccess Se iteeei ace w2e 30,461 
Deduct tin content of scrap shipped from plant......seeeeees _1,016 
‘otal tin consumed in manufacturingerccccccccrccecessccssecvceces 29, 4lis 
Deduct plant less@s......cecscees scinviep 60) Wiwi -pieie 0 wiecerneoere ea eue ses af 
Tin eantent of manufactured productsecscsscescecerecsscssese C9408 
Tin plate, ee a ee e@ceces wocecenee ee ee ee 27,290 
TOPNOPLAU C6 6 6cc-6 4 6:4'4-4 be ww eerste Mates acetate es canee,  agote 

Other PLPOAUCE Be ccccccsessece ee ee eee ee ee ee eee pee nees ee 1,106 

Purchases 


The tin and terneplate industry purchased its tin requirements in 1935 
in the following forms: 


Long tong 
Mibeln ple Wu. veiacnvaeon awe narawo ete maedaassatwness 27,927 
Tin in terne metal icc ccc cc cc cece cece reece eceeseecees ~ _ 851 
ZOCRL 60 eseeeoeee eseoeoeesvseV4wreeveetreeeese @ @e0eeeeeeoeeoe3oeeeoeseeee @eee 28,778 


Mo purchases of secondary pig tin were reported in 1935. The tin pur 
‘cased ag terne metal represented &4 percent of the tatal tin used in the 
~<cufecture of terneplate. 


Stocks 
Tin an hand at the beginning and end of the year was in the following 
srg! 
January 1 Pocenber 3) 
EON ple tins 6 oso aiielacd cade ema sna weeess 5, 850 »007 
Tin in terne metals... .ccecscceccccccvccece 124 147 
Tin in plant scrape .ccccescscececcescens 6 18 2 
Tin in procesa of manufactures.,sscessecees 2,2 gout 
TOLAL peed euscsataceseoseweceuceeasee 5,105 722 


~ 4ineral Market Reports MeM.Se 482, Auge 5, 1936, 
2 -9- 
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Ta? clisca reauctios in ctocess during 1925 reflected the shortage cf tin 
eupplies that prevailed during mist of the year. Depleted stocks in fon 
sumers' hands together with the unusually low visiblo supply emphasized tho 
ssrategic position of the United States in tin, Unmelted metal cn hand on 
December 31 at tin-plete and terneplate plants was scarcely sufficient for 
2 months! operation, Working stocks of molten metal barely would have pr 
vided ancther month's operation and the entire visible supply of tin in tha 
United States at the end of the year would have vrovided only an additional 
month's operation. Thus, if our tin supply had been cut eff suddenly at th 
end of the year this impcrtant industry would have had less than a 4 montis 
supply of tin in sight. 


Tin content ef scrap 


In the manufacture of tin plate and terneplate a larce portion of the 
tin melted emerges in the form of byproducts, such as scruffs, drosses, ani 
other scrap. Most of these materials are re-treated at the tin-plate mill: 
and the tin recovered therefrom is returned tu the system, This is ccnsi« 
dered merely as a steo in the process of manufecture and the tin eo return 
has not been cuunted twice. Some bypruducts, however, are sold to detinni: 
plants and secondary smelters, which, in turn, use them usually in the man 
facture of other »ruducts such as chemicals, solder, and babbitt. Althrue! 
this tin passes through the tin~plate mills, eventually it is actually use 
for other purposes and therefore cannot bo considered as consumed in the =i 
facture cf tin plate and terneplate, 


In processing 30,461 tons of tin in 1935, byproducts containing 5,52) 
of tin were preduced, of which 4,513 tens were recovered ind reused at tie 
plate plants and 1,416 tons were shipped away in scrape Some of the tin i 
the screp shipped may havo returned, but if so the tin-plate priducerg ap- 
parently have considered it as a purchase of virgin tin as nc purchases of 
secondary pig tin were reported, 


Plant lesses 


Under this heading 1s included only the tin actually lost in manufac 
turing operations at the tin-plate and terneplate plants, ILosses inciden! 
to refining this industry's byproducts at seccndery smelters have net bee: 
credited to tin consumption in tin-plate and terneplatea manufacture, 


The quantity of tin lost in the manufacture of tin plate and ternefcli 
ig very small and includes chiefly volatilization and mechanical losses. 
Some plants had no reccrd of their losses and others reported the item as 
negligible, Although individual plant ldsses varied considerably the exe 
perience of the plants that submitted data indicated an average loss af ¢ 
O.12 percent of the total tin processed, Since this tin is never recover 
it is considered as having been consumed in the tin-plate and terneplato 
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TIN CONTENT OF PRODUCTS MANUFACTURED AT 
TIN-PLATE AND TERNEPLATE PLANTS 


The net tin content of all products manufactured by the tin-plate and 


. temeplate industry in 1935 was 29,408 tons and consisted of 28,604 tons of 
” virgin plg tin and 804 tons purchased in terne metal. In addition to tin 
’ plate containing 27,290 tons of tin and terneplate containing 1,012 tons, 


te yt 


#2 Oba 


) Total tin plate... 1,720, 443 _ 


” this industry produced other products that contained 1,106 tons of tin. 


Tin plate 


The following table shows the quantity and tin content of the various 
fradesof tin plate manufactured in 1935. 


/ Tin content (all virgin) 


Quantity 


Tin plate manufactured, Pounds 
per long ton 


re 
- long ‘tons i . Total 
: fe ; ‘ f 


long tons 


of tin plate 


Cckes3 
Shonda Td 54a euewiepove yes 35.2 
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Total. eeeerve e@ EY Se ee 
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Terneplate 


The following table shows the quantity and tin content of terneplate 


E rede in 1935 and its tin content. 


: Pounds 
Quantity Tin content (long tons) of 
terneplate manufactured, Tin tin per 
. long tons Total| Virgin {| purchased as ton of 
Be sep Ria i a ee pitas | eet A ee DOT NO. MeUaL terneplate 
| Ect ternes.. 81,413 591! 156 436 
"es NEPDE Sea) — VON 177s - #21, __52 ___368 = 
—Fctal | | (gos Fo 
me - 11 - 
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Other products 


In addition to tin plate and terreplate the industry rroduced a variet 
of other products in 1935, the tin ccnternt of which is shown below. 


Tin content 


Use or product (all virgin), 
| long tons 


Galvanized sheets 
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Miscellaneous ssi caida eds Ae Bre vesavraus See eed eae Sale ates 
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